Fibroblast growth factors released by wounded endothelial cells stimulate proliferation of synovial cells.
We demonstrated that vascular endothelial cells mechanically wounded by scraping from the substratum were able to release growth promoting factors for synovial cells as well as for endothelial cells. The wounded endothelial cell conditioned medium stimulated the proliferation of synovial cells derived from different human donors dose dependently and induced transit of growth arrested synovial cells (predominant in the G0 and G1 phases), through the S phase and into the G2 and M phases. When the wounded endothelial cell conditioned medium was applied to heparin-sepharose columns, mitogenic activity was eluted with 2.0 M NaCl. The mitogenic activity in wounded endothelial cell conditioned medium, which was heat sensitive, was inhibited by protamine sulfate and a specific mouse monoclonal antibody against basic fibroblast growth factor (bFGF). Our results are evidence that the wounded endothelial cell conditioned medium contained growth promoting factors for synovial cells, including bFGF. We also showed the presence of bFGF in the endothelial cells of the small blood vessels and stromal synovial fibroblast-like cells in patients with rheumatoid arthritis (RA). Our results suggest that the endothelial cells in the luxuriant capillaries in the synovial tissues from patients with RA may have a critical role in the stimulation of neighboring synovial cell proliferation, resulting in pronounced synovial hyperplasia.